The nonlocal boundary value problem for hyperbolic-elliptic equation
Introduction
It is known (see [14, 15, 19, 20] ) that various boundary value problems for the hyperbolicelliptic equations can be reduced to the nonlocal boundary value problem d 2 u(t) dt 2 + Au(t) = f (t) (0 ≤ t ≤ 1), 2 Difference schemes for hyperbolic-elliptic equations Theorem 1.1 [13] . Suppose that ϕ ∈ D(A), and let f (t) be continuously differentiable on [ 
In the paper [13] the first order of accuracy difference scheme for approximately solving the boundary value problem (1.1) 
where M does not depend on τ, ϕ, and
Methods for numerical solutions of the nonlocal boundary value problems for partial differential equations have been studied extensively by many researches (see [1, 2, 5, 3, 4, 7-9, 11, 12, 16-18, 21, 22] and the references therein).
In present paper the second order of accuracy difference schemes approximately solving the boundary-value problem (1.1) are presented. The stability estimates for the solution of these difference schemes are established.
The second order of accuracy difference schemes
Applying the second order of accuracy difference schemes of paper [10] for hyperbolic equations and the second order of accuracy difference scheme for elliptic equations we will construct the following second order of accuracy difference schemes for approximately solving the boundary value problem (1.1):
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The proof of Theorem 2.1 follows the scheme of the proof of Theorem 1.2 is based on the formulas
and on the estimates 6) and on the following lemmas.
Lemma 2.2. The estimate holds:
Proof. We use the identity
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The derivative Ψ (sτA 1/2 ) is given by
Thus,
Using the last identity and estimates (2.6) and
we obtain
(2.13)
The following estimate holds:
14)
where M does not depend on τ.
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Proof. Since
15)
16) 17) to prove (2.14) it suffices to establish the estimate
(2.18)
Here
The estimate (2.17) was proved in [19] . Finally, using the identity
and the estimates (2.5), (2.6), and (2.7), we obtain the estimate (2.18). 
The proof of Theorem 2.4 follows the scheme of the proof of Theorem 1.2 is based on the formulas
,
10 Difference schemes for hyperbolic-elliptic equations and on the estimates (2.6) and
and on the following lemmas.
Lemma 2.5. The estimate holds:
where
Using the last identity and the estimates (2.23) and (2.12), we obtain Lemma 2.6. The following estimate holds:
Proof.
Since
and (2.17) to prove (2.30) it suffices to establish the estimate
(2.32)
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and the estimates (2.6), (2.23), and (2.24), we obtain the estimate (2.32).
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